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Apart from China with its enormous human resources, we talk of the "Four Tigers", South 
Korea, Taiwan, Hong Kong and Singapore. But others are following in their footsteps in that the 
market economy in its various forms is being accepted as the guiding economic principle in 
countries like Malaysia. Malaysia is strategically located in the heart of Southeast Asia -one 
of the world's fastest growing regions. Today, Malaysia is amongst the world's leading 
exporters of manufactured goods, such as semiconductors and audio-visual equipment. 
I was greatly impressed with the economic strides taking place in Malaysia which is 
also becoming the Asian base for semiconductors. 
T 
he fastest growing economies 
are in the Pacific Rim, on both 
shores of the great ocean. We 
hear much talk of Euro-Atlantic o- 
operation, but its counterpat in the 
Pacific region seems to be less well- 
known in Europe. It has a north- 
south dimension from Alaska and 
California to Chile, and an Asian one 
from Japan to Singapore and Indone- 
sia. In the following I will make some 
general observations on the Malay- 
sian electronic manufacturing sector 
and on my visit to Penang. 
figure 1.There are more than 3000 international manufacturing 
companies from 50 countries in Malaysia today. 
Figure 2. (Left) Intelligent display devices, programmable displays, 
dimline intelligent displays, small alphanumeric displays, and HI-REL 
displays. 
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Rgure 3. Automated die inspection and sorting. 
The original invitation for this visit 
came from Dr S.J. Hu, School of 
Physics, University Sains Malaysia, 
Penang. The period of the visit was 
arranged to include the First Interna- 
tional Conference on Low Dimen- 
s ional  S t ructures  and Dev ices  
LDSD95 in Singapore (8-10 May 
1995). The conference papers have 
been published in a special edition of 
Materials Science and Engineering B: 
Solid State Materials for Advanced 
Technology, Vol. B35 Nos. 1-2, 1995. 
Through the good offices of Dr S.J. 
Hu, my colleague Professor F.W. 
Sheard and myself were also able to 
visit few electronic companies itu- 
ated in the Free Industrial Zone in 
Penang. 
Ever since the beginning of the 
14th century, traders from the East 
and the West saw Malaysia as an 
exciting port of call. Today, Malaysia 
continues to open her doors to 
foreign investors, offering a wide 
range of trade opportunities. Malaysia 
gained independence from Britain in 
1957 through peaceful negotiations. 
This has set tone to a strong and 
stable gov- 
e rnment  
ded icated  Table 1: Top Investors for 1994. 
which has persuaded more than 
3000 international companies from 
over 50 countries to make Malaysia 
their offshore base. 
Malaysia has long been a leading 
producer and exporter of commod- 
ities such as natural rubber, timber 
and tin, and is a net exporter of 
petroleum and natural gas. Today, 
Malaysia is recognised as one of the 
world's leading exporters of semi- 
conductor devices, electronics and 
audio-visual equipment. Guided by a 
free market economy, Malaysia has 
consistently registered impressive 
growth rates over the last decade, 
averaging 9% from 1988 to 1992. The 
manufacturing sector is the star 
performer of the Malaysian economy 
with contributions of 31.5% to gross 
domestic product and 77.5% to total 
export in 1994. 
Malaysia can claim to possess one 
of the best infrastructures in Asia. It is 
currently being made more efficient 
by a continuing programme of priva- 
tisation. Many industrial estates have 
been estab l ished or are be ing 
planned throughout the country. 
These industrial sites are equipped 
with the basic infrastructural facil- 
ities such as roads, electricity and 
water supplies, and telecommunica- 
tions. 
To cater to the needs of export- 
oriented industries, export-proces- 
sing zones called Free Zones (FZs) 
have been developed. These are areas 
specially designed for manufacturing 
establishments producing or assem- 
bling products essentially for export. 
The objective of providing FZs facil- 
ities to export-oriented industries is 
to enable them to enjoy minimum 
customs control and formalities in 
their import of raw materials, parts, 
machinery and equipment as well as 
in the exports of the finished pro- 
to develop- 
ment  and 
there fore  
prov id ing  
investors  
with a high 
degree  of  
cer ta in ty  
for their fu- 
ture  plan- 
ning -- a 
fac tor  o f  
Country 
Taiwan 
Japan 
Singapore 
USA 
Hong Kong 
Number of 
Project Applications 
127 
204 
194 
41 
34 
Foreign Investment 
(RM's million) 
2902.4 
1834 
1257.8 
1127.4 
846.5 
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Figure a. Automated wire bonding 
ducts. To date twelve FZs have been 
established. 
One of Malaysia's key attributes i
its youthful abour force. Malaysia's 
total population is estimated to be 
just over 19 million and the labour 
force comprises 7.5 Faillion people, 
60% of whom are below 35. Though 
labour costs are low relative to the 
industrialised countries, labour pro- 
ductivity and quality standards are 
high. Eight universities and numerous 
technical and vocational schools pro- 
vide a stable supply of trainable 
labour to support the growth of 
industry. The focus of human re- 
source development in Malaysia is 
to raise productivity of the labour 
force through education and training. 
The total abour force is expected to 
increase to about 9.4 million in the 
year 2000, representing an increase 
of 2.9% per annum. 
The overall development s rategy 
for the manufacturing sector equires 
an increased number of technically 
trained workers. The enrollment of 
engineers at local universities in- 
creased from about 4000 in 1985 to 
just below 7500 in 1990 which is an 
increase of 85% for the five year 
period. For the 1991-1995 period the 
enrollment isexpected to increase to 
11,270 by 1995, an increase of 50%. 
During the 1980s there had been a 
rapid increase of vocational and 
technical schools, polytechnics and 
industrial training institutions to pre- 
pare youths for employment in var- 
ious industrial trades. 
Malaysia aspires to become a fully 
developed country by the year 2020. 
The manufacturing sector is ex- 
pected to spearhead the drive to 
fulfil this vision. Talwan, Japan, Singa- 
pore, the USA and Hong Kong con- 
tinue to be the top five countries in 
terms of proposed investments in 
Malaysia's manufacturing sector last 
year, according to the Report on the 
Performance Sector 1994 released by 
MIDA (Malaysian Industrial Develop- 
merit Authority) (see Table 1). 
Malaysia offers incentives for high 
technology companies, which are 
defined ~ companies engaged in a 
promoted activity or in the produc- 
tion of a promoted product in areas 
of new or emerging technologies. 
These incentives are designed to 
grant relief from income tax. 
The promoted industries for high 
technology companies are (see also 
Table 2): Advanced Electronics, Op- 
toelectronics, Electro-Optics and 
Nonlinear Optics, Advanced Materi- 
als, Equipment/Instrumentation, Soft- 
ware Engineering, Automation and 
Flexible Manufacturing Systems, 
Aerospace, Biotechnology and Alter, 
native Energy Sources. 
I had the opportunity to visit some 
of the companies in Penang's Free 
Industrial Zone including Siemens. 
Here is a sampling of what I found 
in Siemens. Siemens Penang started 
out with the production of 7-seg- 
ment light-emitting diode displays in 
1972. Within a few years the com- 
pany progressed into being a signifi- 
cant producer for the professional 
opto-electronic components market, 
with substantial market shares in 
intelligent displays, opto-couplers 
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Figure 5. Dr M. Henini and Prof. E~.Sheard (Nottingham University) with 
their hosts in Siemens. 
and custom products. The products 
are used in a broad range of electro- 
nic, commercial, industrial and mili- 
tary market segments, such as test 
instrumentation, medical equipment, 
computers and peripherals, telecom- 
munications, process/industrial con- 
trois, terminals and power supply. 
The factory is equipped with the 
state-of-the-art technology and its 
functions encompass design, manu- 
facturing, quality and reliability. All 
the processes are done in 10 K and 
100 K clean rooms. However, more 
important than the sophisticated 
machines, I found that their manu- 
facturing personnel perform with 
exceptional manufacturing disci- 
pline. Presently, Siemens Penang em- 
ploys 1,500 workers, supports the 
Siemens Opto-Electronics Division in 
California, USA, and has annual sales 
of over US $200 million. Siemens 
Opto-Electronics Division is in turn 
a business unit of Opto Semiconduc- 
tors located in Munich, Germany. 
The workers at Siemens, Penang, 
are very proud of their Total Quality 
Management (TQM) procedure  
which is a continuous improvement 
process involving everybody in a 
totally integrated effort towards im- 
proving performance at every level 
with the goal of total customer 
satisfaction. The TQM is supported 
by numerous fundamentals including 
Training & Education, Reward & 
Recognition, Communication Excel- 
lence, and Continuous Improvement. 
Training & Education in Siemens 
seems to be a major fundamental in
the TQM culture. It is geared towards 
people empowerment, and is based 
on company-wide training needs 
analysis. Types 
of training in- 
c lude qual i ty 
problem solving 
tools, manage- 
ment skills, job 
skill enhance- 
mentand safety. 
All levels of em- 
ployees, from 
the Managing 
Director to op- 
eratives are in- 
vo lved  in  
Training & Edu- 
cation. Tremen- 
dous resources 
are channelled 
in to support 
the target of 40 
hours per average mployee per year. 
I am certain that this will allow them 
to stay competitive in the global opto 
semiconductor business. 
In the Penang's FZs alone there are 
well over 140 companies.Their 
names and products are given in 
Table 3. 
University Sains Malaysia was estab- 
lished in 1969 as the second uni- 
versity in the country. One of its 
major aim is to make available various 
fields of study to meet the country's 
manpower needs. The current policy 
is one of which emphasises applied 
or problem-solving research and 
which encourages links with indus- 
try. Broadly the services offered at 
the university include contract re- 
search, consultancy, routine test and 
services, and courses and training. 
The university is making all the 
efforts to foster closer relationships 
with companies in the FZs through 
the formation of joint projects in 
research. 
The university has also an on-going 
programme for sending students 
overseas under the sponsorship of 
the Public Services department. This 
acitivity has as its primary objective 
the creation of a pool of trained 
manpower for possible absorption 
under the university' staff training 
scheme. 
Companies continue to invest and 
expand their operations in Malaysia 
given its political stability, economic 
progress, infrastructure d velopment 
and labour productivity. An example 
of this is the latest announcement by
Intel, the world's largest maker of 
computer chips, to build a computer 
board factory in Kulim Hi-Tech Park. 
This plant will build motherboards 
and communication boards for per- 
sonal computers manufacturers. Intel 
already runs an assembly and testing 
center about 30 miles away, in 
Penang. 
Table 2: Selected list of promoted products/activities for high technology companies. 
Industries Products/Activities 
Advanced Electronics 
Optoelectronics 
Electro-Optics and 
Nonlinear Optics 
Advanced Materials 
Design, development and manufacture of 
computers/peripherals and microprocessor 
application 
Development and products of communication 
equipment 
Design and production of ICs 
Development and production of: 
Optoelectronics ystem components, optical 
system components, photo-couplers and 
semiconductor lasers 
Development and production of: 
Optical lenses, laser applications equipment 
and fibre-optic communication equipment 
Application or production of: 
Polymers/biopolymers, superconductors, fine 
ceramics/advanced ceramics and high strength 
composites 
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Advanced Micro Devices 
Alcatel Network System 
Bridge Technology 
Digital Equipment 
Storage Products 
Grundig 
Hewlett-Packard 
Hitachi Semiconductor 
Intel Malaysia 
Intel Technology 
Motorola 
National Semiconductor 
Northern Telecom Industries 
Siemens Semiconductor 
Sony Electronics 
Thomson Electronic Parts 
Integrated circuits 
Telecommunication systems-digital 
switching equipments, telecommunications 
converters, software development 
Floppy disk 
High capacity disk drives, data storage 
devices 
Audio products 
Electronic components 
Memories and linear integrated circuits 
Integrated circuits assembly 
Testing of semiconductor devices 
Telecommunication equipment and 
components 
Integrated circuit wafer fabrication 
Telecommunication components, rectifiers 
LED displays, LED lamp optocouplers 
Audio products 
Capacitors and varistors 
Last but by no means least, my 
colleague Professor F.W. Sheard for 
being a very good company through- 
out our stay in Singapore and Malaysia. 
Dr Mohamed Henini, 
Physics Department, 
University of Nottingham, 
Nottingham NG7 2RD, UK 
Tel~Fax:+ 44 (0) 115 951 5195/5180 
Email :ppzmh@ ppn l.physic~ no~'ngham, ac uk 
The level of activity in Malaysia is 
very impressive, particularly in the 
e lectronic  and electr ical  sector. 
Among the applications received last 
year, the highest level of foreign 
investment was recorded in the 
electronic and electrical products 
which accounted for RM4,746.9 mil- 
lion which is 42.7% of total for 
investment proposed. It is very good 
to see that foreign companies in 
Malaysia have such a positive attitude 
to high technology and long-term 
investment. The fact that they think 
that such investment is going to pay 
off is very positive. I believe that 
Malaysia is committed to be a world 
class e lectronic  manufacturer  in 
terms of quality, delivery and cost. 
All in all I was greatly impressed with 
the economic strides taking place in 
Malaysia. 
I found myself liking Malaysia, a 
land of sunny smiles and warm 
hospitality, as warm and sunny as 
the sun that constantly shines in this 
land of perpetual summer. I only 
visited the island of Penang, also 
called the 'Pearl of the Orient', which 
is vibrantly alive with the colourful 
sights and fascinating sounds of its 
people as they go about their daily 
lives. We were told that Penang has 
come a long way from its early 
beginnings as the first British trading 
post in the Far East. Its capital, 
Georgetown is a bustling metropoli- 
tan city with a unique blend of East 
and West. By contrast, the beaches of 
Penang offer all the scenic delights of 
a tropical island paradise. 
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